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Background: To determine potential social, psychological, and environmental-structural factors that may result in
motivating female sex workers (FSWs), who are rural-to-urban migrants, and their paying partners in Shanghai,
China to promote consistent condom use (CCU).
Methods: A cross-sectional study was conducted in five districts of Shanghai, including three suburbs and two
downtown locales. We adopted a cluster randomized sampling method to obtain 20 geographic sites, which
consisted of 1 or more communities/villages proximal to a location where FSWs were accessible. Five hundred
four FSWs from 132 Xitou Fang (shampoo wash rooms), massage parlors, and hair salons who explicitly provided
sexual services were enrolled in the study. Each participant completed a questionnaire survey and interview
aimed to collect information on the perceptions and behaviors of individuals associated with a risk for human
immunodeficiency virus/acquired immunodeficiency syndrome(HIV/AIDS),self-efficacy at negotiating safe sex,and the
physical, social, and policy environment of the establishments where they worked.
Results: The percentage of FSWs who reported consistent condom use with their paying partners was 63.3%.
Controlling for socio-demographic characteristics in multivariate analyses, environmental-structural support
(OR, 3.96; CI, 2.52–6.22) for condom use was the most significant positive predictor of CCU among FSWs and
their regular paying partners. A high perception of susceptibility and risk of HIV/AIDS (OR, 1.96; CI, 1.25–3.01),
a high perception of benefits on condom use to protect themselves (OR, 2.06; CI, 1.32–3.22), and high safe sex
self-efficacy (OR, 2.52; CI, 1.64–3.85) also play important roles on CCU based on multivariate analyses.
Conclusions: Environmental-structural factor support for condom use, in addition to social, psychological, and
individual cognitive factors are significant predictors of CCU among FSWs, which should be assessed and addressed
in research and interventions related to HIV/AIDS prevention among FSWs in China.Background
China is the largest low or middle income nation, and
carries a large amount of rural-to-urban migrants (> 200
million in 2011), which contributes great risk for the
spread of human immunodeficiency virus (HIV)/acquired
immunodeficiency syndrome (AIDS) and other sexually
transmitted infections (STIs). According to the most re-
cent surveillance data available, the cumulative reported* Correspondence: caiyong202028@163.com
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reproduction in any medium, provided the orHIV-infected patients in China exceeded 370,000, includ-
ing 130,000 who had progressed to AIDS. Four major
factors, including drug abuse, migrant workers, unpro-
tected and high-risk sexual activity, and the lack of know-
ledge about HIV/AIDS, have been identified as significant
contributors to the HIV/AIDS epidemic among the
general population in China.
Heterosexual contact is now considered the most com-
mon mode of transmission of HIV infection in China.
Shanghai, one of the largest cities in China, had 1294
new HIV infections in 2011, 82.5% of which were
acquired through sexual contact. Eight hundred eighty ofThis is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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grant workers. Currently, there are approximately 200
million migrant workers in China, most of whom origi-
nated from poorer regions of the country and came to
work in the cities as laborers, restaurant workers, and
sex workers. The itinerant population is considered as
the 'tipping point' for the current HIV/STI epidemic
[1,2]. It has been suggested that rural-to-urban migration
may play a crucial role in shifting the HIV/AIDS epi-
demic by broadening social and sexual mixing [3,4]. In
many cases, female sex workers (FSWs) from the
itinerant population are considered a significant con-
tributor to the heterosexual transmission rates of HIV/
STIs because their unprotected, anonymous sexual activ-
ities act as a "bridge" to spread HIV/STIs to the general
population [5]. Most FSWs in large cities migrate from
poor rural areas [6], and are mainly young girls with lim-
ited education who are simply unaware of the risk
of HIV/STIs. A poor awareness of self-protection is an
obstacle to the consistent and proper use of condoms
during a commercial transaction. In China, providing
commercial sexual services is illegal and most FSWs
operate in karaoke bars, massage parlors, saunas, and
hair and beauty salons, while some FSWs solicit clients
from the street or in parks [7].The prevalence of HIV in
FSWs illustrate the critical need for preventive efforts
and health education.
HIV/AIDS prevention has been influenced by cognitive
theories of behavioral change that emphasize
promoting knowledge, perceptions, beliefs, and skills
regarding HIV/AIDS [8]. Many studies had focused on
HIV/STI prevention among FSWs by health education
and condom promotion at the individual level. In recent
years, health promotion theories of behavioral change
have focused not only on the individual , social and psy-
chological predisposing factors, but also enabling and
reinforcing factors, such as environmental-structural fac-
tors [9,10]. The most well-known environmental-struc-
tural intervention of HIV/AIDS research is the Thai
100% condom program, which requires condom use in
all brothel-based commercial sex acts sponsored by the
government [11]. Ang and Morisky [12] reported that
STI risk among female bar entertainers in the southern
Philippines could be reduced by combining manager and
peer interventions. Other researchers have concluded
that structural and environmental influences, such as the
physical, social, policy, and economic environments, are
barriers to condom negotiation [13,14]. Urada [15] sug-
gested that interventions should consider the effects of
environmental-structural factors on consistent condom
use (CCU). The India experience showed a 2.5 times the
odds ratio of CCU among those FSWs who were
involved in program exposure and high levels of collect-
ive agency [16].The initial success of environmental-structural inter-
vention has inspired related intervention research in
other countries, and recently in some pilot regions in
China. These interventions are difficult to conduct with-
out the support of FSWs, establishment owners, gov-
ernment and establishment-based policies, and support
systems. Because commercial sexual service is illegal in
China, investigation and research of FSWs is a sensi-
tive issue which is not easy to conduct, thus limiting
related studies in Shanghai. The purpose of the current
study was to obtain information about social and psy-
chological and environmental-structural factors in de-
termining CCU among rural-to-urban FSW migrants in
five districts of Shanghai using cluster randomized
sampling.
Methods
This study was approved by the Shanghai Medical Ethics
Committee and the Shanghai Municipal Health Bureau.
All of the participants were informed of the study objec-
tives and provided consent.
Sample and selection criteria
Shanghai is one of the largest metropolitan areas in
China, with a 40% itinerant population in whom HIV/
AIDS transmission is largely attributed to heterosexual
contact. Because provision of commercial sexual services
is illegal in China, and most FSWs generally operate cov-
ertly, it is impossible to estimate the actual number of
FSWs operating in Shanghai. Non-governmental organi-
zations and community hospitals are the best links to
the FSW population, and we relied on their knowledge
to conduct our cross-sectional survey by cluster sam-
pling. Between July and December 2009, 20 geographic
sites among 5 districts were identified randomly where
access to FSWs was considered feasible. One hundred
thirty-two small sex establishments, including Xitou
Fang, massage parlors, and hair salons from 20 geo-
graphic sites of 5 districts which explicitly provided
sexual services, were enrolled in the study. We visited
every hotspot that provided commercial sexual services
and interviewed the FSWs working there. Currently,
there are only 4–6 FSWs working in each hotspot. The
participant selection criteria included FSW migrants
from the mainland who reported that at least one
of their last three sexual partners had paid to go out
on a date.
Sample estimation
By conducting a detailed review of the literature and per-
forming a small scale pre-survey with a limited portion
of the FSWs of the itinerant population in Shanghai, we
found that risky behaviors, such as unprotected sexual
intercourse, were practiced by 34%-40% of FSWs [17]. By
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the error was calculated as follows: E= 0.15P; P = 37%; Q
= 1-P =63%; and α= 0.05 Zα= 1.96. The sample size cal-
culation method used was as follows:
n ¼







The intra-cluster correlation coefficient (ICC) of the
primary outcome is known to play a key role in the
design and analysis of cluster randomized trials, in which
clusters, such as health care organizations, school
classes, or geographic areas, are randomized to trial arms
and outcomes are measured for individuals within those
clusters [18]. The ICC for condom use ranged from
0.01-0.08 in other studies [19,20]. Because it is very diffi-
cult to obtain a sufficiently large sample population of
FSWs in China, we used the average ICC (0.045)
to adjust the sample size, as follows: m = N/layers =
303/20 = 15, where
Nadjueted ¼ n ½1þ ICCðm 1Þ
¼ 303 ½1þ 0:045ð15 1Þ ¼ 494
Our final sample population was comprised of 504
FSWs from the Shanghai district hotpots located in 20
geographic sites.
Data collection
Researchers from the School of Public health of Shanghai
Jiaotong University surveyed the FSWs of small sex
establishments using structured questionnaires between
May 2010 and January 2011. Individuals completed
the questionnaires by interview-led surveys to collect
detailed information about condom use and specific
knowledge, perceptions, attitudes, behaviors, and the
physical, social, and policy environment related to con-
dom use and HIV/AIDS prevention. Prior to participa-
tion, we explained the aim and major content of the
survey to each of the FSWs and emphasized that partici-
pation was voluntary and anonymous. The procedure
lasted approximately 30 minutes and was conducted
face-to-face in a private room. Each participant was com-
pensated 50 RMB ($7-8 USD) in cash.
Measure
The questionnaire was developed by referring to the
entertainment guide to HIV/AIDS prevention in the
China and World Health Organization guidelines. A
preliminary research showed good fitness of the ques-
tionnaire by reliability and validity analyses. The ques-
tionnaire consisted of socio-demographic characteristics
of the participants (the age, hometown, year school was
completed, civil status, monthly income, age of sexual
debut, age at which the participant started selling sex,duration of sex work, and average client dates per week),
predisposing factors of condom use (perception of sus-
ceptibility to HIV/AIDS , perception of benefits of con-
dom use, and safe sex self-efficacy), and enabling and
reinforcing factors, which are usually environmental-
structural factors. The method by which we scored the
constructs of perception of susceptibility, condom use,
and safe sex self-efficacy was based on the Thurstone
scale [21].
The perception of susceptibility to HIV/AIDS and ben-
efits of condom use were used to measure the individual
perception of susceptibility to HIV/AIDS as follows:
“everyone can be infected by HIV;” “HIV-infected people
and ordinary people are difficult to separate;” “HIV can
be spread through sexual transmission;” and “HIV also
can be transmitted by oral sex.”. Correct answers were
credited with a score of one, while incorrect answers or
responses of “do not know” received a score of zero. The
sum of the score of each question was converted into a
total score, with a maximum of 4 (Cronbach’s alpha,
0.81). Another four items related to condom use during
sexual intercourse were also used to measure the percep-
tion of benefits of condom use by the participants, and
the sum of the score of each question was converted into
a total score, with a maximum of 4 (Cronbach’s alpha,
0.75).
The safe sex self-efficacy was investigated as follows:
CCU with clients when sexually excited; reject clients
who looked clean and offered more money not to use
condoms; reject clients who refused to used a condom;
use condoms with intoxicated clients. The sum of the
score of each question was converted into a total score,
with the maximum of 4 (Cronbach’s alpha, 0.63).
Environmental-structural support was enabling and
reinforcing factors supporting condom use in the estab-
lishment as follows: the perceived level of safe sex infor-
mation exchange among employees; support from the
establishment owner about the important of condom use
during commercial sexual services; accessibility
of condoms in the establishment; accessibility of HIV
voluntary testing performed by government hospitals or
the CDC; support from community physicians about
health advise; health education and health promotion on
HIV/AIDS from regular intervention for high-risk popu-
lation; and getting free condom from family planning
departments ( Cronbach’s alpha, 0.71).
Consistent condom use was measured using a five-point
Likert scale, as follows: “Have you always, almost
always, sometimes, almost never or never use condoms
during commercial sexual service (the primary dependent
variable of our study).” FSWs were considered to use con-
doms consistently if they answered “always” compared to
inconsistently, which was defined as “almost always,
sometimes, almost never and never” [22].
Table 1 Characteristics of individual, social, psychological,
and environmental-structural factors of FSWs in Shanghai,
China (N = 504)
Variable Median (range) or
count (percentage)
in each category
Age (years) 25 (16.0-35.0)
Year of school completed 9 ( 0–12 )
Duration of sex work (years) 3 (0–8)
Monthly income (RMB [yuan]) 2000 (800–8000)
Age of sexual debut 19 (14–27)
Age started selling sex 22 (15–31)







Perception of susceptibility on HIV/AIDS 3 (0–4)
Perception of benefits on condom use 3 (0–4)
Safe sex self-efficacy 3 (0–4)
Environment-structural support 3 (0–7)
Consistent condom use:
Always 319 (63.3)
Less than always 186 (36.7)
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Data were double-entered using Epidata 3.0 software.
All statistical analyses were performed using the Statis-
tical Package for Social Sciences (SPSS) for Windows.
Generalized assessments were made using the mean,
standard deviation, and percentages. A chi-square test
was used to compare differences in socio-demographic
characteristics between the suburbs and central city.
For multivariate analysis, the continuous independent
variables were examined for normalcy and were cat-
egorized by the median. The dependent variable (con-
dom use) was dichotomized into consistent (always)
versus non-consistent (almost always, sometimes, almost
never, or never) and a binary logistic regression was
used to determine the predictors of CCU. To address
potential collinearity among the variables, we added
the variables to the regression model at a time by a
forward stepwise approach, and the significant level
was 0.05.
Results
Characteristics of the individual, social, psychological
and environmental-structural factors of the sample
The 504 participants who worked in small sex establish-
ments were all rural-to-urban migrants from smaller
cities outside of Shanghai. As described in Table 1, most
of the FSWs in the survey were young women between
16 and 35 years of age (median age, 25 years), with a low
level of formal education (completed 9 years of school
on average). Three hundred six FSWs were employed in
establishments in the suburbs and 198 FSWs worked
downtown. The median monthly income of the FSWs
was 2000 RMB (approximately US$310). The median age
at the time of sexual debut was 19 years. The average
age at which the FSWs began selling sex was 22 years,
and women reported working as sex workers for a me-
dian of 3 years. The median number of dates with clients
per week was 6 among FSWs, and 63.6% of the FSWs
reported using condoms consistently with paying part-
ners. The FSWs scored high on the individual safe sex
self-efficacy, perception of susceptibility to HIV/AIDS,
and benefits of condom use during sexual intercourse
(median, 3.0 on a4-item scale). The perceived and
observed environmental-structural support for condom
use in small sex establishments was low (median, 3.0 on
a 7 -item scale).
Association between individual, social, psychological,
environmental-structural factors and CCU
As shown in Table 2, the relationship between CCU and
each individual, social , psychological or environmental-
structural support factor was examined first. Age and
location of the establishment were the two demographic
variables significantly associated with CCU. Young women(16–25 years) were more likely than older women to use
condoms consistently with paying partners. Participants
employed in downtown establishments were significantly
more likely to use condoms consistently with clients than
FSWs in the suburbs. The age at which the FSW started
selling sex (< 23 years), and the average number of dates
with clients per week (> 6) were also significantly asso-
ciated with high rates of CCU. All four of the aggregate
measures developed for the research, including safe sex
self-efficacy, perception of susceptibility to HIV/AIDS,
perception of benefits of condom use, and environmental-
structural support for condom use, were significantly asso-
ciated with CCU. The rate of reported CCU among these
women with high safe sex self-efficacy was 76.6% versus
49.2% among those FSWs with low self- efficacy on safe
sex (odds ratio [OR], 3.37; 95% confidence interval [CI],
2.30-4.94].The rate of CCU among FSWs with a high per-
ception of susceptibility to HIV/AIDS (77.9%) was signifi-
cantly higher than the FSWs with a low perception (53.7%;
OR, 3.05; CI, 2.03-4.57). FSWs with a higher perception of
benefits of condom use were more likely to use condoms
consistently with paying partners than FSWs with a lower
perception (76.6% vs. 49.2%; OR, 2.61; CI, 1.75-3.88). The
rate of CCU varied significantly between FSWs employed
Table 2 Association between individual, social, psychological, environmental-structural factors and consistent condom
use among FSWs in Shanghai, China
Variable CCU P Unadjusted OR 95% CI
N % χ2
Year of age
16-25 188 68.4 7.21 0.007 1.64** 1.14-2.37
26+ 130 56.8
Year of school completed
0-9 243 61.1 3.38 0.066 1.54 0.97-2.46
10+ 75 70.8
Monthly income (RMB [yuan])
800-2000 156 68.8 3.37 0.066 1.41 0.98-2.03
2001+ 162 57.0
Establishment location
Downtown 137 59.3 4.67 0.031 1.51* 1.04-2.21
Suburbs 181 68.8
Civil status
Single 208 64.0 0.32 0.571 0.90 0.62-1.31
Married/co-habiting 110 61.5
Duration of sex work (years)
0-3 216 65.7 2.66 0.103 1.37 0.94-1.99
4+ 102 58.3
Age of sexual debut
14-19 201 65.5 2.03 0.154 1.31 0.90-1.89
20+ 116 59.2
Age started selling sex
16-22 178 68.5 6.64 0.010 1.61* 1.12-2.32
23+ 140 57.4
Average client dates per week
2-6 166 59.3 4.50 0.034 1.49* 1.03-2.16
7+ 152 68.5
Perception of susceptibility on HIV/AIDS
Low (0–3) 166 53.7 30.14 <0.001 3.05*** 2.03-4.57
High (4) 152 77.9
Perception of benefits on condom use
Low (0–3) 169 54.9 23.01 <0.001 2.61*** 1.75-3.88
High (4) 149 76.0
Safe sex self-efficacy
Low (0–3) 122 49.2 40.52 <0.001 3.37*** 2.30-4.94
High (4) 196 76.6
Environment-structural support
Low (0–3) 148 49.8 54.64 <0.001 4.63*** 3.03-7.06
High (4–7) 170 82.1
CCU consistent condom use, CI confidence interval, OR odds ratio.
P value: * <0.05; ** <0.01; *** <0.001.
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support for condom use during sex trade (82.1%) compared
with FSWs with low levels (49.8%; OR, 4.63; CI, 3.03-7.06).Determinants of CCU by a multiple logistic regression
model
We entered the individual, social, psychological and
environmental-structural factors in the multiple logistic
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As shown in Table 3, the final regression model was
statistically significant with the following five variables
determining the CCU: location of the establishment;
safe sex self-efficacy; perception of susceptibility to HIV/
AIDS; perception of benefits of condom use; and
environmental-structural support for condom use. FSWs
with high environmental-structural support for condom
use were significantly more likely to use condoms
consistently with paying partners than with low
environmental-structural support (OR, 3.96; CI, 2.52-
6.22). In addition, participants were more likely to use
condoms consistently with paying partners if they were
employed in downtown establishments (OR, 1.71; CI,
1.12-2.61), had a high perception of susceptibility to
HIV/AIDS (OR, 1.96; CI, 1.25-3.01), a high perception of
benefits of condom use (OR, 2.06; CI, 1.32-3.22), and
perceived a strong sense of self-efficacy on safe sex dur-
ing commercial sexual services (OR, 2.52; CI, 1.64-3.85).Discussion
The results of our research among FSWs in Shanghai
provide empirical information on HIV/AIDS prevention,
which confirm the importance of social and psycho-
logical and environmental-structural factors determining
CCU among FSWs and their paying partners. Significant
predictors of CCU among FSWs in Shanghai existed at
not only individual and social and psychological levels
(predisposing factors, such as safe sex self-efficacy, per-
ception of susceptibility to HIV/AIDS, and benefits of
condom use), but also at the environmental-structural
level (enabling and reinforcing factors, such as support
from the establishment owner about the importance of
condom use during commercial sexual services, accessi-
bility of condoms in the establishment, and support from
community doctors about health advise, health educa-
tion, and health promotion) At the individual-cognitive
level, self-efficacy on safe sex played a main role in CCU
based on multivariate analysis, which indicates that it is
very important to enhance safe sex behaviors byTable 3 Determinants of consistent condom use among
FSWs in Shanghai, China using multivariate logistic
regression model by a forward stepwise approach
(N = 502)
Variable Adjusted OR 95% CI
Establishment location: downtown 1.70* 1.12-2.61
Perception of susceptibility on HIV/AIDS: high 1.96** 1.25-3.01
Perception of benefits on condom use: high 2.06*** 1.32-3.22
Safe sex self-efficacy: high 2.52*** 1.44-3.56
Environment-structural support: high 3.96*** 2.52-6.22
CCU consistent condom use, CI confidence interval, OR odds ratio.
P value: * <0.05; ** <0.01; *** <0.001.improving skills, such as how to negotiate safe commer-
cial sex and persuade clients into using condoms consist-
ently during sexual intercourse. Individual perception of
susceptibility to HIV/AIDS and benefits of condom use
also determined CCU among FSWs, and cognitive infor-
mation can be easily delivered to FSWs via health educa-
tion. Last but not least, environmental-structural factors
determined CCU definitively among FSWs as evidenced
from the multivariate stepwise logistic regression model.
The results of the current study were similar to Moriskey
[23] in 2011, which indicated that CCU in the Philip-
pines and Hong Kong was significantly associated with
interpersonal and venue-level factors. Individuals who
had higher appointment-keeping ratios in the Philippines
had higher rates of CCU and significantly lower rates of
STIs. Moriskey [23] suggested that China develop city
ordinances and establishment regulations for regular
examinations among FSWs and entertainers in the local
STI clinics. Interventions should seek not only to con-
duct health education at the individual level, but also to
promote institutional and community-based solidarity
among FSWs, establishment owner/managers, commu-
nity doctors, family planning departments, and other
health service organizations to increase condom use in
HIV/STI prevention. The research presented herein will
aid in future studies on intervention techniques among
FSWs in Shanghai because interventions targeted at
FSWs are among the most cost-effective public health
strategies available to curb the transmission of HIV.
The commercial sex trade has a long and complex his-
tory in China, and has been greatly influenced by the
political and economic changes experienced by the Chin-
ese Republic during the 20th century [5,24]. During the
past 33 years, the open door policy and economic
reforms in China have been accompanied by a remark-
able resurgence in the commercial sex sector. Prostitu-
tion and extramarital sex is an indisputable fact involved
in all social classes. Indeed, the Chinese National Senti-
nel Surveillance System concluded that sexual transmis-
sion was the most common route of new HIV infections
between 2007 and 2010. FSWs represent an important
reservoir of STIs, including HIV. Providing commercial
sexual services is illegal in China and most FSWs operate
underground, and in many cases, these FSWs are simply
unaware of the risk of HIV/AIDS because most of them
are young girls with limited education who have
migrated from poor rural areas to towns or cities. Thus,
it is more difficult to perform health promotion on HIV/
AIDS among high-risk populations, like FSWs.
In July 2004, six national ministries of China imple-
mented a condom promotion program to reduce HIV/
AIDS transmission among high-risk populations (enter-
tainment), which reflect the support of the government
on a "harm reduction strategy" in HIV/AIDS prevention.
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by the government, which appears to encourage the
commercial sex trade and make a conflict with the trad-
itional strategies of fighting against prostitution. The
contradictions caused by social values conflict in China,
in which the government has become involved in the
dilemma of HIV/AIDS prevention among FSWs. The
prevalence of STIs and HIV in FSWs suggests a critical
need for preventive efforts and health education. We
suggest that non-governmental organizations (NGOs),
universities, and community health service centers should
play the main roles in HIV/AIDS prevention among
FSWs, and the government should play a role in creat-
ing necessary policy and legal conditions to enhance
environmental-structural support for condom use instead
of conducting interventions directly.Conclusions
The findings in this research show that environmental-
structural factors support for condom use are significant
predictors of CCU among FSWs; however, cross-
sectional research design limits our current study to
establish causal associations between social, physical,
policy, and environmental support and condom use. In
corollary research, we will conduct a prospective study
in which FSWs will be followed over time, and assess
whether or not their sexual behavior will change when
they move between small sex establishments that vary in
term of levels of environment-structural supports.
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